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THE EFFECTS OF PROBLEM-SOLVING SKILLS TRAINING
WITH CHRONIC SCHIZOPHRENIC PATIENTS
Asiah Mayang, M.A.
Western Michigan University, 1990
Problem-solving skills were taught to aggressive and frequently secluded chronic
schizophrenic inpatients o f a psychiatric hospital. A pre-intervention/post-intervention
experimental-control group design was utilized. Eighteen patients were randomly as
signed to three groups: six were assigned to the “treatment group” and received
problem-solving skills training involving instructions, modeling, feedback, role-play
ing and social reinforcement; six were assigned to the “interaction” group, involving
social interactions with the trainer only; and six were assigned to the “control” group,
involving no treatment or interaction with the trainer. Improved problem-solving skills
on both familiar and novel video-taped skits were observed for the treatment group, but
not for the interaction only or control groups. Maintenance of the problem-solving
skills was evaluated for one month following completion o f the training program.
Problem-solving skills training did not appear to translate into improved problem
solving behaviors with respect to daily activities on the psychiatric unit.
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CHAPTER I
INTRODUCTION
The most commonly diagnosed mental disorder in psychiatric institutions is
schizophrenia, comprising approximately 75 % of the psychiatric hospital population
(Keith, Gunderson, Reifman, Buchsbaum, & Mosher, 1976). Traditional methods for
treating schizophrenia usually involve the use of psychopharmacological agents (e.g,
major tranquilizers, antidepressants) to control schizophrenic symptomology, including
delusions and hallucinations. Such treatment programs may also include contingency
management and activity therapy to facilitate socialization and the development of ap
propriate behavior (Matson & Stephens, 1978). In spite o f such a regimen, approxi
mately 40 % of schizophrenia patients are readmitted within one year and 75 % are
readmitted within 5 years following hospital discharge (Kohen & Paul, 1976;
Liberman et al., 1986). The inadequacy of traditional methods for treating schizophre
nia is underscored by these unacceptably high readmission rates.
It is also interesting that the number of hospitalized psychiatric patients has de
creased tremendously in the last two decades (National Institute o f Mental Health,
1976), primarily as a result o f increased utilization o f nursing homes for geriatric
patients, leaving psychiatric hospitals with the severe, difficult to manage (typically
schizophrenic) patients (Paul, 1969). Thus, the challenge facing mental health
professionals today is that of effectively treating these remaining schizophrenic patients.
One problem that mental health practitioners face when trying to treat chronic
schizophrenic patients is the failure o f many psychopharmacological agents to counter
act or overcome the negative symptoms o f schizophrenia, including affective flattening,

1
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social withdrawal, and avolition (Schooler, 1986). While the use o f such agents can be
effective in controlling positive symptoms of schizophrenia (e.g., hallucinations, per
sistent bizarre behavior, and delusions), they may produce serious iatrogenic effects,
including dyskenesia, psychosis, Parkinsonism, and dementia (Kane, 1985; Van
Putten, 1974). Further, medications alone neither rehabilitate patients nor teach them
adaptive behaviors required for independent living; clearly, more effective treatment
strategies are desirable (Liberman et al., 1986).
The massive costs involved in treating schizophrenic patients are another motivator
for developing more effective treatment strategies. Two to four billion dollars are spent
annually on direct treatment o f schizophrenics (Gunderson & Mosher, 1975). The in
ability of the majority of schizophrenics to work results in a tremendous loss of pro
ductivity, adding as much as ten billion dollars to the total cost. Finally, the medical
costs for treating injuries of psychiatric staff from assaultive behavior of patients is also
considerable. A study o f university affiliated psychiatrists revealed that 42 % have been
assaulted during their professional careers. The study also found that 24 % o f thera
pists, including psychiatrists, psychologists, and social workers, were assaulted dur
ing a single calendar year by one or more of their patients (Soloff, 1984). The devel
opment of more effective treatment methods could drastically reduce current costs for
direct treatment, unemployment, and injuries resulting from assaultive patients.
The well-documented deficits in social, living, and problem-solving skills o f men
tal patients, the cost factor, and the absence of effective drug and psychosocial treat
ments for this population, provides a strong rationale for developing new interventions
and improving strategies currently in use (Liberman et al.,1986).
Schwartz (1979) reviewed current treatment techniques for schizophrenia, includ
ing operant conditioning, token economies, systematic desensitizatio.n, and skills train
ing techniques. Skills training (Gutride, Goldstein, & Hunter, 1973) suggests that
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schizophrenic withdrawal and isolation is a result o f earlier failures to learn appropriate
techniques for interacting with others (Hersen & Bellack, 1976b), or the failure o f staff
to reinforce appropriate social skills, or the failure of institutions to produce a ward en
vironment that encourages the use of appropriate skills. The two most common skills
training techniques are social skills training and problem-solving skills training. Social
skills are behaviors which permit an individual to adapt and effectively function in
conditions requiring interaction with other people. D ’Zurilla and GoldfYied (1971) de
fined problem solving as “a behavioral process which (a) makes available a variety of
response alternatives for dealing with a problematic situation, and (b) increases the
probability o f selecting the most effective response from among these alternatives” (p.
108). Less research in problem-solving skills training has been done compared to re
search in social skills training within psychiatric settings. Overall, skills training tech
niques and operant conditioning have been the most effective methods to treatment in
altering some of the behaviors characterizing schizophrenia.
One o f the more common behavioral problems of chronic schizophrenic inpatients
is aggression (Schwartz, 1979), such as behavior resulting in physical harm to self,
harm to others, destruction of properties, and inappropriate verbal outburst. Typically,
restrictive procedures are utilized in response to such behavior in institutionalized set
tings, and the prevalent techniques used are seclusion and restraint. Recently, however,
much attention has focused on the legalities surrounding seclusion and restraint proce
dures. In the landmark court case Youngberg versus Romeo, the United States
Supreme Court ruled that “it is unreasonable not to provide training when training could
significantly reduce the need for restraints or the likelihood o f violence” (Wexler, 1984,
p. 113). A prior study supporting this ruling, by Matson and Stephens (1978), sug
gested that social skills training may prove to be a more effective alternative to the more
typical seclusion and restraint procedures. In this study, chronic psychiatric inpatients
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received social skills training involving instruction, modeling, role-playing and feed
back. The treatment package was effective in improving targeted behavioral problems
o f individual patients. Trained skills also generalized to the ward setting, with arguing
and fighting among these patients markedly reduced.
Other studies suggest that skills training programs offer considerable promise for
treating chronic schizophrenic patients (Hersen & Bellack, 1976a; Matson & Stephens,
1978; Wallace et al., 1980). Goldstein etal. (1973) developed a comprehensive ther
apy program based on skills training for a variety o f psychiatric populations. The skills
training intervention (consisting o f modeling, role-playing, and social reinforcement)
enhanced social interaction and personal hygiene in both acute and chronic
schizophrenics. Chronic mental health patients were the “preferred population” for
skills training. This is due to the fact that they most frequently are deficient in such
skills as a result o f lack o f practice and institutionalization, as well as on occasion hav
ing a lack of such skills prior to hospitalization. Jaffe and Carlson (1976) found that
chronic schizophrenic patients improved significantly in social skills when they were
trained with modeling plus behavior rehearsal and with instructions plus behavior re
hearsal, when compared to an attention-only group. Goldsmith and McFall (1975) ob
served that chronic patients trained with behavior rehearsal, modeling, coaching, and
feedback exhibited superior social and problem-solving skills over pseudotherapy and
assessment-only control groups. The initially broad deficiencies in social and problem
solving skills o f these patients made the success of these skills training programs even
more marked.
Many chronic psychiatric patients are also deficient in basic problem-solving skills
needed to behave appropriately in psychiatric environments (Edelstein, Couture, Cray,
Dickens, & Lusebrink, 1980). To some extent, problem-solving skill deficits may be
the result of living in institutional settings that promote passivity and excessively de
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pendent behavior (Hansen, St. Lawrence, & Christoff, 1985). Such settings are char
acterized by undesirable elements that might lead to aggressive outbursts, including
overcrowding, psychotic episodes o f other patients, and boredom. These frustrations
that accompany institutional living may contribute to an aversive living environment.
Since patients in these facilities tend to be socially unskilled, interactions between them
often include teasing, insults, and “roughhousing.” A frequent reaction is for one pa
tient to return the abuse, creating a cycle that can rapidly escalate into violent conflict,
resulting in injury to patients, harm to staff or others, and destruction o f property. A
study by Matson and Stephens (1978) suggests that aggressive behavior can sometimes
be an indicator of deficits in interpersonal skill; patients may become violent and dis
ruptive in order to satisfy their needs because they lack the necessary problem-solving
skills. As mentioned earlier, aggression often leads to seclusion or restraint; these may
be ineffective procedures for shaping or training adaptive behavior. Further, the use of
medications, alone, cannot teach patients the coping skills required for survival and
maintenance in the hospital or in the community (Liberman & Foy, 1983; Paul, 1969).
Skills training, on the other hand, can enhance the development of more appropriate
behaviors (Hansen et.al., 1985).
Research has shown that skills training in a psychiatric setting improves desirable
behaviors in schizophrenic patients (Frederiksen, Jenkins, Foy, & Eisler, 1976).
Given the fact that most major mental disorders are chronic in course, a rehabilitation
model that emphasizes the building o f skills and development o f supportive environ
ments should be the model of choice (Anthony, 1980; Liberman, 1985; Liberman &
Evans 1985; Liberman et al., 1986).
In the present study, problem-solving skills were taught to aggressive and fre
quently secluded chronic schizophrenic inpatients. This therapeutic strategy was based
on the assumption that the ability to recognize and solve daily problems in a psychiatric
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ward will result in more positive interactions with peers and with staff and will reduce
aggressive outbursts. Training involved role-playing, feedback, modeling, and social
reinforcement. The degree of generalization o f acquired problem-solving skills from
specific situations to general ward activities also was assessed.
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METHOD
Subjects
Eighteen patients were selected from a unit o f a public psychiatric hospital.
Criteria for selection included being o f female gender, a diagnosis o f schizophrenia, the
ability to express themselves verbally, a recent history o f physical and/or verbal ag
gression, and identification by the unit psychologist and unit staff members as being
deficient in adaptive problem-solving skills. Typically, selected patients were those
who were most frequently secluded and or restrained because o f aggressive behaviors.
The data determining frequency o f seclusion were derived from the monthly seclusion
records kept by the hospital. Patients' ages ranged from the early twenties to mid
fifties. Prior to starting the problem-solving skills training program, patients or their le
gal guardian were required to sign a release o f information form, to acknowledge their
consent for the data to be used in this thesis (see Appendices A and B).
Design
A pre-intervention/post-intervention experimental-control group design was uti
lized in this research project. Eighteen subjects were randomly assigned to three
groups. Six subjects were assigned to the “treatment group” and received the problem
solving skills training involving instructions, modeling, feedback, role-playing and
social reinforcement. Six subjects were assigned to the “interaction group” and re
ceived non-treatment interaction with the trainers. The purpose o f having the
“interaction group” was to insure that any change in aggressive behavior was due to the
7
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problem-solving skills training and not the reinforcement derived from interacting with
the trainers. The other six subjects were assigned to the “control group” which did not
receive any type o f training or interaction from the trainers. Problem-solving skills
training was applied to the "treatment group" only.
Setting
The assessment o f problem-solving skills and the problem-solving skills training
was conducted in a conference room located on the psychiatric hospital unit. The di
mensions of the room were 14 feet wide by 20 feet long by 10 feet high. The room had
two windows, was furnished with a conference style table with six chairs, a television,
videotape player, and a book shelf.
Assessment o f Problem-Solving Skills
A collection of scenes was generated for each patient from situations reported as
problematic to the patients by the unit staff for use during post-test and follow up
phase. The scenes were specific to each individual (individual problem scenes), re
constructed from inteipersonal situations that had previously led to physically or ver
bally aggressive behaviors. Some of the scenes were no-problem scenes, i.e., scenes
which do not require any problem solving or solution. A training package containing
an assessment video tape and a training video tape developed by Donahoe, Carter,
Bloem, and Leff (1988) from the West Los Angeles Veterans Administration Medical
Center was used for the pre-test, draining and post-test. Five role-play scenes from the
assessment video tape were utilized during the pre-test to assess patients’ problem
solving skills (four problematic scenes and one no-problem scene). The training video
tape contained thirteen role-play scenes (training scenes) for each patient. Following
training (post test phase), seven novel scenes were utilized to assess for generalization
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to different scenes. The purpose o f having the no-problem scenes was to assess
whether patients could distinguish between a problem and a no-problem situation.
Patients' responses to all role-play scenes were rated with a scoring sheet. The
instruction for scoring can be found in Appendix C, and the scoring sheet in Appendix
D.
Dependent Measures
The seclusion order, a form completed by the staff involved in secluding a patient,
was employed to measure seclusion hours for each patient. This recording method ex
isted in each unit of the hospital prior to the application o f the skills training interven
tion. Patients’ problem-solving skills were measured before and after the training using
the role-play and scoring sheet.
Problem-Solving Components
The problem-solving skills training was adapted from Donahoe et al. (1988). This
model defines a problem in terms o f “goals” and “obstacles.” A goal is what a person
wants in a situation. An obstacle is what gets in the way of the person achieving his or
her goal. A problem consists o f both a goal and an obstacle. Problem solving consists
o f three components: (1) receiving skills, (2) processing skills, and (3) sending skills.
These three problem-solving skills components were used as dependent measures.
Responses to each problem-solving situation were recorded and rated according to
scoring criteria for each o f the problem-solving skills component as described in
Appendix C. Description o f each component is as follows:
1.

Receiving Skills: (a) Problem Identification. Is there a problem? and (b)

Problem Articulation. What is the goal and the obstacle? The patient must be able to
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identify whether a problem exists, and if a problem exists the patient should be able to
articulate what the problem is.
2. Processing Skills: What should I do in this situation? The patient must be able
to formulate ideas for solutions. The solutions should be the one most likely to achieve
the goal and simultaneously minimize negative consequences.
3. Sending Skills: (a) Content. What is said and done? and (b) Performance.
How it is said and done. The patient must be able to evaluate the solutions and translate
the solution into action. Content refers to the effectiveness of the patient's words in
achieving the goal regardless of the manner in which they are spoken and regardless of
the accompanying nonverbal behavior. Performance is the manner in which the patient
responds in terms of social appropriateness in the situation and considering such
characteristics as voice volume, fluency, clarity, eye contact, appropriateness of affect,
posture, and gestures.
For each of the skills described above the patients were trained how to enact those
skills. For example, in order to be able to identify the problem, one must pay attention.
In order to pay attention, one must attend to details of the situation by using one’s eyes
and ears. The key questions to ask about the situation are: Where is the situation tak
ing place?, Who is in the situation?, What are they saying?, W hat’s going on?, and
What are the important details? Patients were tested on each o f these steps to ensure
their understanding and competence.
Reliability

Number of seclusion hours were transcribed from the seclusion orders of individ
ual patients. Each time a patient is placed in seclusion, a seclusion order is filed which
details the circumstances involved in the seclusion incident and the duration of the
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seclusion period. Since seclusion orders, as a matter of legal policy, must accurately
report such information, the data transcribed from these orders must be considered
highly reliable.
During the role-play, the trainers scored the role-play according to each of the be
havior components on the problem-solving skills scoring criteria, calculated the number
of points each patient received, and converted these points into percentages (total
scores on each component, divided by total possible scores for that component,
multiplied by 100). During one third o f role-play sessions, a second observer was
present to observe and score with the trainer for reliability purposes. For each of the
problem-solving skills components, an agreement was scored if both observers
assigned the same numerical rating to each component (Frederiksen et al., 1976). All
discrepancies were counted as disagreements. The reliability of observations for the
dependent measures on behavior components of the problem-solving skills was 100 %.

Procedure
Training of Experimenters
The trainer and observer were psychology graduate students, familiar with this
specific model of problem-solving skills training. Both were trained until the trial
scenes were scored appropriately and accurately (e.g., 100% accuracy and agreement).
If a high percentage of disagreements (more than two disagreements on points assign
ment per role-play scene) occurred between the trainer and observer’s scores during the
problem-solving skills training, they were retrained.
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Pre-test
The pre-test session was conducted for each patient in the training room (Matson et
al„ 1978). The patients were greeted and asked to watch five role play scenes on a
video tape and identify with a character in the scenario. The patients were asked if there
was a problem in the scene. If there was a problem,the patients were then asked to be
have as if they were the person in the video tape and how they would behave if they
were in a similar situation. The trainer did not model or provide feedback during these
sessions. The patient’s responses were scored according to the problem-solving skills
scoring criteria.
Subject Training
The training was conducted individually. Problem-solving skills training took ap
proximately 45 minutes per session and each patient completed four training sessions.
Patients were first greeted and welcomed by the trainer, and then shown the training
video tape. The training video tape was an interactive training tape which consisted of
an elaborate, yet easy to comprehend, step by step approach for teaching problem
solving skills. The training video tape started by first defining the word “problem.”
As stated earlier, a problem consists of a goal and an obstacle. Next the trainer went
through the step by step approach o f problem solving which included: (a) how to rec
ognize a problem, (b) how to describe the problem, (c) how to come up with and
how to verbalize ideas for solutions, (d) how to evaluate the solutions, and (e) how
to put the solutions into action. A role-play scene in the video tape was used to
demonstrate these steps. Following each of these steps and the demonstration, the pa
tient was presented with role-play scenes from the video tape after which she was asked
to respond. After the patient responded to a scene, the trainer described more appro
priate ways to respond (if necessary), and also provided the rationale for each training
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component. The trainer provided each patient with feedback after each scene.
Depending on the quality of the response, the trainer (a) presented the same scene
again, (b) demonstrated the more appropriate response by modeling, or (c) presented
the next scene. Social praise was provided for appropriate behaviors. If the trainer
needed to model the appropriate response, the subject was asked to emulate the mod
eled behavior. The trainer provided feedback and instructions until all target behaviors
were performed correctly. Training ended after each patient acquired all the problem
solving skills included in the training video.
Post-test
After training, each patient was asked to role-play six novel scenes as in the pre
test session to assess generalization. No instruction, modeling, or feedback was pro
vided. The patients’ responses were scored.
Follow-up
One role play scene was randomly selected and utilized to assessed whether pa
tients retained the problems solving skills at 1 ,2 ,3 , and 4 weeks following the training
phase. The patient’s behaviors were scored and reliability was assessed as in the pre
vious phases. Also during this phase, a survey was conducted with the staff on the
unit (see appendix E). The staff were asked if patients’ problem-solving behaviors on
the units had improved, remained the same, or had deteriorated since training began.
The purpose of this survey was to assess the transfer o f the problem-solving skills to
the ward milieu.
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CHAPTER HI
RESULTS
The purpose o f this study was to see if the ability to recognize and solve daily
problems in a psychiatric ward would result in more positive interactions with peers
and staff members, as well as reduce aggressive outbursts. The independent variable of
interest was the type of training received by patients (no training, interaction only, and
problem-solving skills training), and the dependent variables included the scores on
problem-solving skills components, seclusion hours, and staff survey results of patient
behaviors. Problem-solving skills were taught to aggressive and frequently secluded
chronic schizophrenic inpatients; such training involved role-playing, feedback, model
ing, and social reinforcement.
Effects on Overall Problem-Solving Skills
Dependent measures recorded in the problem-solving skills training room during pre
test and post-test are shown in Table 1. Before training, the overall problem- solving
skills for each group were in the 50th percentile. Comparison of pre-test and post-test
scores for each group indicated that the training group improved significantly on each
problem-solving skills scoring criterion (from an average of 57% before the training to
an average o f 99% after the training). The interaction and the control groups’ scores
remained at approximately the same level for pre-test and post-test. An analysis of
covariance (ANCOVA) for main effects was calculated across groups (including the
Homogeneity o f Regression Slopes test) and the results indicated that the difference in

14
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Table 1
Group Results (Percentages) on Problem-Solving Components

Experimental Group

Training

Dependent Variable

Control

Interaction

Pre-test Post-test Follow-up Pre-test Post-test Pre-test Post-test

Identification

75

100

100

76

76

76

80

Articulation

50

98

95

49

49

49

49

Processing

55

99

95

48

49

59

59

Content

55

100

100

56

58

55

55

Performance

54

100

100

44

44

53

53

57%

99%

98%

54%

55%

58%

59%

Overall Average

pre-test and post-test scores for the training group was significant, F ( 2 ,14) - 160.567,
p <.01 (see Appendix F). The training group also retained the problem-solving skills

knowledge for one month following the training sessions. After training, only the
patients in the training group were able to describe problems, state possible or alter
native solutions, evaluate the adequacy o f potential solutions, and behave in accordance
with an effective alternative (will achieve stated goal and will not produce negative
consequences).
Effects on Each Component o f Problem-Solving Skills
Ten o f the patients were apparently skilled (scoring 75% and higher) in identifying
whether a problem existed prior to the training; however, after the training, only those
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patients in the training group scored higher (e.g., 100%) during the post-test in prob
lem identification. Similar trends of increases were observed for the rest o f the
problem-solving skills components with the training group and were not observed with
the interaction group or the control group. The largest observable increases in scores
were in the the ability to articulate the problem of interest, which increased from 50% to
98% (a 96% increase), and in the patients’ ability to perform (e.g., effective manner in
which the patient responds, voice volume and fluency, eye contact, appropriateness of
affect, posture, and gesticulation) which increased from 54% to 100% (an 85%
increase). An additional ANCOVA for each problem-solving skills components was
calculated (including the Homogeneity of Regression Slopes test) for each of the
problem-solving components and the results indicated that the differences in pre-test
and post-test scores for the training group were significant, F(2, 14) = 12.986, p <.01
(identification); F(2, 14) = 52.015 ,p <.01 (articu latio n ); F(2, 14) = 233.016, p
<.01 (processing); F(2, 14) = 103.894, p < 0 1 (content); F(2, 14) = 39.399, p
<.01 (perform ance). The other two groups showed no significant changes (see
Appendix G). The individual pre-test and post-test results for each group can be found
in Appendix H.
Effects on Seclusion Hours
Figure 1 lists the seclusion hours for each experimental group before, during and
after the training. The bar graph indicates that the problem-solving skills training had
no impact on the amount of seclusion hours for any o f the experimental groups. A twofactor repeated measures ANOVA was calculated for the seclusion hours before and
after the training for all three groups (see Appendix I). The results support the conclu
sion that there are no differences between the pre-training and post-training seclusion
hours. The span o f time during which seclusion hours were gathered was equal for the
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pre-test, training, and post-test periods. Note that there exists a great deal of variability
in the raw data as not every patient o f each group had accumulated seclusion hours.
Effects on Staff Members' Observation Survey
The twelve staff members that participated in the survey indicated that most staff
members did not believe that the patients’ behaviors changed during training or after
training with regard to aggression, interaction with staff members, interaction with
Figure 1
Group Seclusion Hours Before, During and After Training
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other patients, and their problem-solving ability (see Table 2). The slight changes in
patients’ behaviors noted by staff members were essentially limited to patients in the
training group.
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Table 2
Results o f the Staff Questionnaire Regarding Patient’s Behavior Improvements.

Group

AGRESSIVE

INTERACTION WITH

INTERACTION WITH

PROBLEM-SOLVING

BEHAVIORS

STAFF MEMBERS

PATIENTS

ABILITY

Patient Worse

Same

Beucr

Worse

Same

Belter

Worse

Same

Belter

Worse

Same

Better

2

I

1

11

1

11

1

12

10

I

2

11

1

11

1

12

12

I

3

9

3

11

1

11

I

4

11

1

11

1

12

I

5

11

1

10

2

11

I

6

11

1

1

10

1

64

8

1

64

7

1

11

SUBTOTAL I

0

n

7

12

n

8

11

n

9

12

n

10

11

n

11

1

11

1

1

1

1

11

1

11

1

1

11

1

11

1

11

1

69

3

66

6

0

10

12

11

1

12

12

11

1

12

11

1

11

1

11

11

1

11

12

1

12
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Table 2—Continued

Group

n

AGRESSIVE

INTERACTION WITH

INTERACTION WITH

PROBLEM-SOLVING

BEHAVIORS

STAFF MEMBERS

PATIENTS

ABILITY

Patient Worse

12

SUBTOTAL II

Same

Better

Worse

12

1

69

Same

Better

12

2

2

67

Worse

Same

Better

Worse

12

3

71

Same

Better

12

1

0

70

2

m

13

12

12

12

12

m

14

12

12

12

12

m

15

12

12

12

12

m

16

12

12

12

12

m

17

12

12

12

12

m

18

11

1

11

1

0

71

1

0

207

9

11

1

12

72

SUBTOTAL III

0

71

1

0

71

1

TOTAL

1

204

11

3

202

11

Note. Each Number Represent a Check Mark by Staff for that Patient’s Behavior.
VO

CHAPTER IV
DISCUSSION
Substantial improvements were achieved on the behavior components of problem
solving skills for each patient in the training group only and were well-maintained for
all six group members for periods up to four weeks after training ended. Moreover,
these improvements were not manifested in either the interaction or control groups,
suggesting that it was the skills training program, and not merely trainer-patient interac
tion, that was responsible for the observed improvements. It can be concluded with
confidence that this problem-solving skills training package is effective in improving
chronic schizophrenic patients’ ability to solve novel problems, at least in the context of
training.
The data also tend to support the general hypothesis that chronic psychiatric pa
tients are deficient in problem-solving skills, which the initial data for all three experi
mental groups suggest, and the post-test data of the interaction and control groups sup
port. All of the patients recruited for this study manifested a variety of deficits in prob
lem-solving skills and excesses in aggressive behavior prior to training.
The qualitative data collected by surveying the psychiatric unit’s staff members re
garding the behaviors of patients do not support the generalization of treatment effects
to patient’s behavior on the unit. Staff members stated that no substantive behavior
change of the patients involved in the study was observed during or after the training.
However, since this survey was conducted only after the training, as a corollary to the
training program, staff member’s recollection o f patients’ daily behavior may have been
inaccurate because of the time lag involved. Staff members were also unaware o f the
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types o f behavior that were targeted for treatment during the training (in order to reduce
the risk o f staff involvement in the program). Furthermore, staff members were asked,
in a broad sense, if they had observed changes with respect to patients’ aggressive be
haviors, patients interaction with staff, and patients interaction with other patients;
however, staff members themselves were not trained observers of skill improvement,
and it is possible that they were not able to discriminate fine behavioral changes in
problem-solving ability. Perhaps a training program for direct care staff would have
improve such discrimination abilities. Future investigation should also consider ques
tioning other patients with regard to change of problem-solving skills of a targeted pa
tient as a means of assessing generalization to the ward. Previous studies within edu
cational context demonstrated that persons indigenous to treatment environment have
clearly demonstrated that other subjects are reliable source for information on targeted
subjects’ behaviors.
With regard to the effect of the training program on seclusion hours, it should be
noted that seclusion is a function of both staff behavior and patient behavior; this study
addressed only patient behavior with respect to problem-solving ability, and not staff
behaviors involved in secluding a patient. Furthermore, the treatment program in this
study was directed towards only some of the patients o f the unit, not all, and on some
occasions (e.g., altercations between patients) seclusion may have been given regard
less of the instigator. In future treatment programs, these factors must be considered
when employing seclusion hours as a dependent variable.
The role that staff behavior plays in seclusion, which was not a variable manipu
lated in this study, is not well understood. This variable needs further analysis, but is
beyond the scope o f a thesis. Research has shown that problem-solving ability is in
versely related to violent and disruptive behavior (Matson &Stephens, 1978).
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The problem-solving skills trained in treatment showed substantial stimulus gen
eralization to nontreated role playing scenes. However, the most challenging obstacle
to rehabilitation practitioners involved in training skills with chronic mental patients is
the difficulty o f transferring trained skills into patients’ natural living, working, and
learning environments. While this study provided data to suggest that problem-solving
skills training may prove to be an alternative to restrictive procedures for curbing ag
gressive behavior of chronic patients, the data also demonstrated that knowledge of
skills is not sufficient to maintain appropriate behavior in the psychiatric milieu.
Further research that emphasizes the effective generalization of problem-solving skills
to daily functioning on the psychiatric unit is required. The use of social reinforcement
or other reinforcing stimuli to assist in the generalization of problem-solving behavior
might be considered.
A related factor that may influence the degree to which a behavior is maintained
and generalized is that patients tend to persist at appropriate activities for which rein
forcement is provided (Schwartz, 1979). Thus, the clinician who wishes to ensure that
patients continue to perform a positive behavior once they have left the training must
either design the training program such that patients learn to reinforce themselves
(Hersen & Bellack, 1976b) or ensure that staff on the unit are able to maintain the same
contingencies which were in effect in the training (Liberman, 1985; Liberman &
Wong, 1984). Increasing patients’ control over their own behavior seems to be
preferable; however, whether schizophrenics can be adequately taught selfreinforcement requires further research. The question of what patients learn during
training and how this learning is consistent with the reality of the natural environment
must be addressed (Gagnon & Davison, 1976).
The findings o f the current study and literature to date do not empirically address
the extent to which improved problem-solving skills will actually generalize to, and be
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reflected in, patients’ actual behavior when they are confronted with problematic in vivo
situations. The extent to which verbal knowledge o f the problem-solving principles
carries over to patients’ behavior when addressing problems first hand is not yet fully
clear because what a person says he or she will do in a situation and how he or she, in
fact, behaves may not correspond. It is clear that problem solving cannot be trained or
assessed in isolation and that an assessment of actual performance in real-life settings is
essential for meaningful evaluation of clinical training. Despite anecdotal evidence of
improved problem-solving competency, research to date has not assessed problem
solving in vivo (Hansen et al., 1985).
Some of the things we can do to combine or encourage the training situation to in
corporate more of the real-life situations is that the problem-solving skills trainer might
consider: (a) cueing staff to reinforce the patient’s gradually improving skills, and (b)
training many exemplars of the situations in which the skills need to be used; in particu
lar, diversifying situations during training that prepare patients for a variety of real-life
settings. Problem-solving skills training techniques, while effective in helping patients
acquire interpersonal skills, require the inclusion of procedures that specifically facili
tate the generalization o f the learned skills into the patient’s real-life settings.
Generalization does not ordinarily occur spontaneously; it must be planned and pro
grammed. The hospital must promote support by staff for the patient’s new-found
skills; this is a key element in the overall training process. A patient who uses the
problem-solving skills appropriately yet results in complacent or negative staff re
sponses will not support the continued use of skill.
One other factor should be considered. While no quantitative data exist in this re
gard, the interpersonal format o f the treatment may have played a crucial role. The
trainer maintained a warm and highly reinforcing relationship with each subject
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throughout. The importance o f this aspect o f treatment has been recognized by behav
ior therapists and warrants due consideration (Hersen & Bellack, 1976a).
The present investigation does not provide direct evidence that problem-solving
skills training has a direct impact on aggressive behaviors o f chronic schizophrenic
patients in a psychiatric ward. However, it does suggest that such training improved
subjects’ ability to generate more effective verbal solutions to everyday problems.
Although it would be tempting to suggest that seclusion hours decreased for the pa
tients in the training group simply by comparing their seclusion hours before, during,
and after training, it is not accurate, given the available data, to validate such a state
ment for this particular group o f patients. This important issue clearly warrants fur
ther research effort.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

APPENDICES

25

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Appendix A
Informed Consent Form

26

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

27
Kalamazoo Regional Psychiatric Hospital
INFORMED CONSENT FOR PARTICIPATION IN A TRAINING
PROGRAM

I _________________ _____ hereby authorize ____________________________ , of
whom I am the legal guardian, to participate in the problem-solving skills training
program to be conducted by Ms. Asiah Mayang of Western Michigan University.
The purpose of this program is to find out whether or not problem-solving
skills training will improve the aforementioned patient’s problem-solving skills on
their hospital unit in general, and whether this training will decrease behaviors which
have often led to seclusion in the past.
The training program involves three parts: an assessment phase, a training
phase, and a follow-up phase. The patient will meet with Ms. Mayang for four
sessions, each session lasting approximately 30 minutes. This training program will
involve no risk to the patient. Information collected from this training program will be
used as part of Ms. Mayang’s thesis project. Any information collected will be remain
confidential; the patient will not be identified by name. This information will be stored
in a locked cabinet accessible only to Ms. Mayang.
I understand that I may withdraw my consent at any time without penalty or
prejudice. The patient’s usual treatment services from the hospital will not be affected
by participating in this training program or by withdrawing from the program. I
understand that any questions or complaints I have now or at anytime in the future
about this program can be answered by contacting Dr. Helen Pratt, chairperson of the
Research Review Board of the Kalamazoo Regional Psychiatric Hospital, at 388-7478,
or Ms. Mayang at 375-5386. I may also contact Ms. Mayang’s faculty advisor, Dr.
Richard Spates of Western Michigan University at 387-4496.
My signature below indicates that I have read and understood the above
information and have decided to allow the patient named above to participate in this
training program.
Authorized Signature____________________________

Date________

Legal Guardian
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Kalamazoo Regional Psychiatric Hospital
ASSENT TO PARTICIPATE IN A TRAINING PROGRAM

Hello, my name is Asiah Mayang. I am a student at Western Michigan .
University. I would like to sit down with you in your unit and try to teach you skills
which can help you deal better with other patients on the unit. These skills may also
help you lessen the amount of time you spend in seclusion.
When we meet, I will ask you to answer questions and act out some things with
me. Our meetings will last about a half an hour each. We will meet about four times.
Nothing bad will happen to you because of our meetings. If you don’t feel good
about our meetings, we can stop and nothing bad will happen to you. You will
receive your regular treatment services from the hospital as usual. Everything that we
talk about in these this meetings will be confidential.

I won’t write your name on

anything.
If you have any questions or complaints about these meetings, you can call Dr.
Helen Pratt of Kalamazoo Regional Psychiatric Hospital at 388-7478, or Asiah Mayang
at 375-5386. You may also call Ms. Mayang’s teacher, Dr. Richard Spates of Western
Michigan University at 387-4496.
I have read the above and understood it. I agree to meet with Ms. Mayang.
This information has been read to me, and I understand it. I have decided to
meet with Ms. Mayang.
Signature o f Patient_____________________________

D ate___________

Signature o f Trainer____________________________

D ate__________
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RECEIVING SKILLS

Problem Identification:
Correct identification = 1, Incorrect identification = 0

The patient must be able to identify whether a problem exist. The patient must
give a yes or no response, and the trainer may instruct the patient to give either a yes or
a no response. If the patient cannot decide, the trainer should encourage the patient to
respond with either yes or no.
For the role play scenes in which a problem is present, yes responses are scored
1, no responses are scored 0. For these scenes, if the patient indicates that there is no
problem, (but in fact, there is), give a 0 score, and identify the problem for the patient.
Proceed with the next step.
In the no-problem scenes, a yes is scored 0, a no is scored 1. For these scenes,
if the patient indicates that there is a problem, (when, in fact, there is not), administer
the remainder o f the questions for that scene, but do not score.

Problem Articulation:
2 = Specify both a goal and obstacle.
1 = Specify the goal.
1 = Specify the obstacle.
0 = Did not specify goal or obstacle.
The patient must be able to articulate what the problem is if a problem exist in a
scene. All eighteen of the problem scenes contain problems with both a goal and an
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obstacle. The patient gets one point for articulating the obstacle and one point for
articulating the goal. Specifying both the goal and the obstacle achieves two points. If
the patient states neither the goal nor the obstacle, she receives a score of 0.

PROCESSING SKILLS
3 = Most likely to achieve the goal without negative consequences.
2 = Likely to achieve the goal without negative consequences, but is not the
best response.
1 = Unlikely to achieve the goal but does not produce negative consequences.
0 = Unlikely to achieve the goal and likely to produce negative consequences.

The patient must be able to formulate ideas for solutions. The solution should
be the one most likely to achieve the goal and simultaneously minimize negative
consequences. A processing response is scored 3 points if it is the best response in the
sense that it is more likely than other responses to achieve the goal and it does not
produce negative consequences. A response is scored 2 if it is not the best, but still has
a significant chance of reaching the g o al. A response is scored a 1 if it does not lead to
achievement of goal and does not produce negative consequences. If a response is
likely to produce a negative consequence, it should be scored 0.

SENDING SKILLS
Content:
3 = Very effective, does not produce negative consequences and very likely to
achieve goal.
2 = Likely to achieve goal, but not the best response.
1 = Unlikely to achieve goal, but does not produce negative consequences.
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0 = Unlikely to achieve goal and likely to produce negative consequences.

The patient must be able verbalize the solution. Rate the effectiveness of the
patient’s words in achieving the goal independently of the manner in which they are
spoken, or any nonverbal behavior exhibited by the patient.

other words, rate the

response as if it were written.

Performance:
3 = Socially appropriate and is effective for achieving goal.
2 = Socially inappropriate; omission of important nonverbal components.
May be effective for achieving goal, but is not the best response.

1=

Socially inappropriate, is not effective for achieving goal, not likely to
produce negative consequences.
0= Socially inappropriate, is not effective for achieving goal, likely to produce
negative consequences.

The patient must be able to deliver the solution in a socially appropriate and
effective manner. Rate the effectiveness of the manner in which the patient responds,
considering such characteristics as voice volume, fluency and clarity, eye contact,
appropriateness of affect, posture, and gestures. These behaviors should be rated in
terms of social appropriateness in the situation and how effective they make the
delivery of the content.
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Patient:_______________________________
Trainer:_______________________________
Scene

R ece iv in g
Identify
Articulate

Date.
Time

P ro c e s s
Content

S e n d in g
Perform.

1
2
3
4
5
6
7
8
9
10
ll
12
13
14
15
T o tal
P e rc e n t
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Dear Palmer Unit Staff,
I have recently conducted a problem-solving skills training program with
eighteen of the patients on your unit. A third of these patients actually received the
training and the remaining patients participated as a comparison group. The training
was conducted from June 26, 1990 through August 6,1990.
I wauld like to ask you to take a moment to answer the following four questions
regarding the impact of the training program. The purpose of this questionnaire is to
assess any behavioral changes o f each of the patients involved in the program that you
have noted. Please indicate your answer with a ( V ) in the appropriate box below.
Thank you for your time and consideration.

G rp.
I
I
I
I
I
I

P a tie n t

AGGRESSIVE
BEHAVIORS
W orse Sam
Better
e

INTERACTION WITH
STAFF MEMBERS
W orse Sam
B etter
e

INTERACTION WITH
PATENTS
W orse Sam
B etter
c

PROBLEM-SOLVING
ABILITY
W orse Sam
B etter
c

1
2
3
4
5
6

SUBTOTAL I
7
8
II
9
10
11
12

n
n

n
n
n

SUBTOTAL II
III
III

ni
m
m
m

13
14
15
16
17
18

SUBTOTAL i n
TOTAL

1

Sincerely,
Asiah Mayang
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Analysis of Covariance Summary Table (Main Effects Test)
Source
AT
Resw
Rest

6803.853
296.615
7003.468

df
(J-l) = 2
(N -J-l) = 14
(N-2) = 16

MS
3401.926
21.187

Fobt
160.567

Fcrit
6.51

1. SSAT = SSReg(Y,x,Di,D2) - SSReg(Y,X) = 9599.162 - 2795.309 = 6803.853
2. S S r csw = S S r cs(y,x,D1,D2) = 296.615
3. SSt = S S a t + SSReSw = 6803.853 + 296.615 = 7100.468
4. Fcrft = Fa ,(J-l), (N -J-l) = Fo.01,2,14 = 6.51
5. Ho: ITIiadj = 0l2adj = 0"l3adj OR adjusted means for treatment groups are equal.
6. Decision: Ho rejected. The probability of obtaining such differences among
sample adjusted group means due to sampling error is < 0.01 (there is a 99%
probability that the observed post-score differences among treatment groups is due to
the treatment).
Homogeneity of Regression Slopes Summary Table (Main Effects)
Source
Hetero
Resi
Resw

SS
112.44
114.176
296.616

df
(J-l) = 2
(N-J2) = 12
(N -J-l) = 14

MS
56.22
9.514

Fobt
5.909

Fcrit
6.93

1- SSHetcro = SSRe g(Y,X, Dl,D2,DlX.D2X)-SSReg(Y,X,Dl,D2) = 9711.602 - 9599.162
= 112.44

2. SSRcsi = SSRes(Y,X,Dl,D2,DlX,D2X) = 114.176
3. S S rcsw = SSResi + SSHetcro = 296.616

4. Fcrit = Fa,(J-l), (N-J2) = Fo.01,2,12 = 3.88
5. Ho: b i = b i = b i OR the regression slopes of the treatment groups are equal.
6. Decision: Ho retained. The probability of obtaining such differences among
sample group regression slopes due to sampling error is > 0.01 (there is a 99%
probability that the regression slopes are parallel -- no interaction effect between group
assignment and treatment results exists).
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Analysis of Covariance Summary Table (Simple Effects: Identification)
Source
AT
Resw
Rest

SS
2019.867
1088.793
3108.66

df
CM) = 2
(N -J-l) = 14
(N-2) = 16

MS
1009.933
77.771

Fobt
12.986

Fcrit
6.51

1. SSa t = SSReg(Y,X,Dl,D2) - SSReg(Y.X) = 5155.652 - 3135.785 = 2019.867
2. SSResw = SSRes(Y,x,Dl,D2) = 1088.793
3. SSt = SS a t + SS rcsw = 3108.66
4. Fcrit = F a.(J-l), (N -J-l) = Fo.01,2,14 = 6.51
5. Ho: m ladj = ni2adj =m3adj OR adjusted means for treatment groups are equal.
6. Decision: Ho rejected. The probability of obtaining such differences among
sample adjusted group means due to sampling error is < 0.01 (a 99% probability that
observed post-score differences among treatment groups is due to the treatment).
Homogeneity of Regression Slopes Summary Table (Simple Effects: Identification)
Source
Hetero
Rest
Resw

SS
853.498
235.294
6244.444

df
(J-l) = 2
(N-J2) = 12
(N -J-l) = 14

MS
417.749
16.807

Fobt
24.856

1

Fcrit
3.88

1- SSHetcro = SSR eg(Y,X, D1,D2,D1X,D2X) - SSRCg(Y,X,Dl,D2) = 6009.15 - 5155.652 =

853.498
2. SSResi = SSRes(Y,X,Dl,D2J>lX,D2X) = 235.294
3. SSpesw = SSResi + SSHetcro = SSRcsw = SSrcsi + SSnetero = 6244.444
4. Fcrit = Fa,(J-l), (N-J2 ) = Fo.01 ,2,12 = 3.88
5. Ho: b i = b i = b i OR the regression slopes of the treatment groups are equal.
6. Decision: Ho rejected. The probability o f obtaining such differences among
sample group regression slopes due to sampling error is < 0.01 (there is a 99%
probability that the regression slopes are nor parallel - an interaction effect between
group assignment and treatment results is likely).
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Analysis of Covariance Summary Table (Simple Effects: Articulation)
Source
AT
Resw
Rest

SS
9426.496
1268.577
10695.073

df
(J-l) = 2
(N -J-l) = 14
(N-2) = 16

MS
4713.248
90.613

Fobt
52.015

Fcrit
6.51

1. S S a t = SSRcg(Y,x,Dl,D2) - SSReg(Y,X) = 16438.367 - 7011.871 = 9426.496
2- SS rcsw = SSrcs(y ,x ,D1,D2) = 1268.577
3. SSt = S S a t +

S S rcsw

= 9426.496 + 1268.577 = 10695.073

4. Fcrit = F a,(J-l), (N -J-l) = Fo.01,2,14 = 6.51
5. Ho: m ladj = ITl2adj = Hl3adj OR adjusted means for treatment groups are equal.
6. Decision: Ho rejected. The probability of obtaining such differences among
sample adjusted group means due to sampling error is < 0.01 (there is a 99%
probability that the observed post-score differences among treatment groups is due to
the treatment).
Homogeneity of Regression Slopes Summary Table (Simple Effects: Articulation)
Source
Hetero
Resi

SS
1207.827
60.75

Resw

1268.577

df
(J-l) = 2
(N-J2) =
12
(N -J-l) =
14

MS
603.913
5.062

Fobt
119.303

Fcrit
3.88

1•SSHetcro = SSReg(Y,X, Dl,D2,DlX,D2X)-SSRcg(Y,X,Dl,D2)= 17646.194 - 16438.367=

2. SSResi = SSRes(Y,X,Dl,D2,DlX,D2X) = 60.75
3. SSResw = SSResi + SSHetcro = SSrcsw = SSResi + SSnctero = 1268.577
4. Fcrit = F a,(J-l), (N-J2) = F 0.01,2,12= 3.88

5. Ho: bi =t >i =t >i OR the regression slopes of the three treatment groups equal.
6. Decision: Ho rejected. The probability of obtaining such differences among sample
group regression slopes due to sampling error is < 0.01 (there is a 99% probability
that the regression slopes are not parallel - an interaction effect between group
assignment and treatment results may exists).
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Analysis of Covariance Summary Table (Simple Effects: Processing)
Source
AT
Resw
Rest

SS
7333.93
220.321
7554.251

df
(J-l) = 2
(N -J-l) =
14
(N-2) = 16

MS
3666.965
15.737

Fobt
233.016

1
j

Fcrit
6.51

1. SS at = SSRCg(Y,X,Dl,D2) - SSRcg(Y,X) = 17111.679 - 9777.749 = 7333.93
2. S S Resw = SSRcs(Y,x,Dl,D2) = 220.321
3. SSt = S S a t + SS rcsw = 7554.251
4. Fcrit = F a,(J-l), (N -J-l) = Fo.01,2,14 = 6.51
5. Ho: m ladj = ni2adj = Hl3adj OR The adjusted mean scores for each treatment
group are equal.
6. Decision: Ho rejected. The probability of obtaining such differences among
sample adjusted group means due to sampling error is < 0.01 (there is a 99%
probability that the observed post-score differences among treatment groups is due to
the treatment).
Homogeneity of Regression Slopes Summary Table (Simple Effects: Processing)
Source
Hetero
Resi
Resw .

SS
146.872
73.449
220.321

df
(J-l) = 2
(N-J2) = 12
(N -J-l) = 14

MS
73.436
16.121

Fobt
1.2

Fcrit
3.88

]1. SSHetero= SSRcb(y ,X, D1,D2,D1X,D2X)- SSReg(Y,X,Dl,D2)= 17258.55117111.679= 146.872
2. SS Resi = S S Res(Y,X,Dl,D2,DlX,D2X) = 73.449
3. SSResw = SS Resj + SSHctcfo —

= SS Resi + SSnetej-o = 220.321

4. FCrit = Fa ,(J-l), (N-J2) = F0.01,2,12 = 3.88
5. Ho: b i = t > i = b i OR the regression slopes of the three treatment groups equal.
6. Decision: Ho retained. The probability of obtaining such differences among
sample group regression slopes due to sampling error is >0.01 (there is a 99%
probability that the regression slopes are parallel - no interaction effect between group
assignment and treatment results exists).
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Analysis of Covariance Summary Table (Simple Effects: Content)
Source
AT
Resw

SS
7548.297
508.577

Rest

8056.874

df
(J-l) = 2
(N-J-l) =
14
(N-2) = 16

MS
^774.148
36.327

Fobt
103.894

Fcrit
6.51

1. S S a t = SSRcg(Y,x,D 1,D2) - S S Rcg(Y,X) = 11790.367 - 4242.07 = 7548.297
2.

SSResw = SS rcs(Y,X,D1,D2) = 508.577

3.

SSt = SS a t + SS rcsw = 8056.874

4. Fcrit = F a,(J-l), (N -J-l) = Fo.01,2,14 = 6.51
5. Ho: ITIiadj = ni2adj = n33adj OR The adjusted mean scores for each treatment

group are equal.
6. Decision: Ho rejected. The probability o f obtaining such differences among
sample adjusted group means due to sampling error is < 0.01 (there is a 99%
probability that the observed post-score differences among treatment groups is due to
the treatment).
Homogeneity of Regression Slopes Summary Table (Simple Effects: Content)
Source
Hetero
Resi
Resw

SS
446.855
61.721
508.576

df
(J-l) = 2
(N-J2) = 12
(N-J-l) = 14

MS
223.427
5.143

Fobt
43.443

Fcrit
3.88

1. SSHetero=SSRCg(Y,X, D1,D2,D1X,D2X)- SSReg(Y,X,Dl,D2)= 12237.223 - 11790.367=
4 4 6 .8 5 5

2. SSR esi = SSRes(Y,X,Dl,D2,DlX,D2X) = 61.721
3. SS rcsw = SSResi + SSHCtero = SSrcsw = SSResi + SSnctero = 508.576
4. Fcrit = Fa.(J-l), (N-J2) = Fo.01,2,12 = 3.88
5. Ho: b i = b i = b l OR the regression slopes of the treatment groups are equal.
6. Decision: Ho rejected. The probability of obtaining such differences among
sample group regression slopes due to sampling error is < 0.01 (there is a 99%
probability that the regression slopes are not parallel —an interaction effect between
group assignment and treatment results may exist).
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Analysis of Covariance Summary Table (Simple Effects: Performance)
Source
AT
Resw
Rest

SS
9129.143
1621.985
10751.128

df
(J-l) = 2
(N-J-l) = 14
(N-2) = 16

MS
4564.571
115.856

Fobt
39.399

Fcrit
6.51

1. SS at = SSRcg(Y,X,D 1,D2) - SSRcg(Y,X) = 12968.015 - 3838.872 = 9129.143
2.

SSResw = SS Rcs(Y,X,D1,D2) = 1621.985

3.

SSt = S S a t + SSRcsw = 10751.128

4. FCTit = Fa,(J-l), (N -J-l) = Fo.01,2,14 = 6.51
5. Ho: U lladj =nri2adj =rH3adj OR adjusted means of treatment groups are equal.
6. Decision: Ho rejected. The probability of obtaining such differences among
sample adjusted group means due to sampling error is < 0.01 (there is a 99%
probability that the observed post-score differences among treatment groups is due to
the treatment).
Homogeneity of Regression Slopes Summary Table (Simple Effects: Perform ance)
Source
Hetero
Resj
Resw

SS
621.985
176.13
798.08

df
(J-l) = 2
(N-J2) = 12
(N -J-l) = 14

MS
310.992
14.678

Fobt
21.876

Fcrit
3.88

1- SSHetcro = SSRcg(Y,X,Dl,D2,DlX,D2X)-SSReg(Y,X,Dl,D2)= 14590- 13968.015 =

2. SSResi = SSRes(Y,x,DlT)2,DlX,D2X) = 76.13
3. SSResw = SSResi + SSHetcro = SSResw = SSResi + SSnetero = 798.08
4. Fcrit = F a , (J-l), (N-J2) = Fo.01,2,12 = 3.88

5. Ho: b i = b i = b i OR the regression slopes of the treatment groups are equal.
6. Decision: Ho rejected. The probability o f obtaining such differences among
sample group regression slopes due to sampling error is 0.01 (there is a 99%
probability that die regression slopes are not parallel - an interaction effect between
group assignment and treatment results exists).
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Individual Results for Problem-Solving Skills Training
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Patient # 1

Patient # 2

Patient #3

Patient # 4

Patient # 5

Patient # 6

Behavior
Identification
Articulation
Processing
Content
Performance
Mean # 1
Identification
Articulation
Processing
Content
Performance
Mean # 2
Identification
Articulation
Processing
Content
Performance
Mean # 3
Identification
Articulation
Processing
Content
Performance
Mean # 4
Identification
Articulation
Processing
Content
Performance
Mean # 5
Identification
Articulation
Processing
Content
Performance
| Mean # 6
| G ran d M ean

TRAINING GROU )
Pre-test
Post-test
100%
100%
60%
100%
S
60%
100%
I
60%
100%
1
33%
100%
|
62%
100%
|
75%
100%
j
60%
91 %
|
60%
100%
|
60%
100%
S
50%
100%
[
61 %
98%
I
80%
100%
|
30%
100%
59%
94%
|
70%
100%
[
100%
100%
67 %
9 8%
80%
100%
60%
100%
52%
100%
55%
100%
41 %
100%
]
100%
57%
1
60%
100%
30%
100%
52%
100%
40%
100%
50%
100%
J
46%
100%
|
60%
100%
100%
60%
|
50%
100%
100%
50%
|
50%
100%
j
54%
100%
| 5 7 .3 3 3 %
| 9 9 .3 3 3 %

|

Follow-up
100%
87%
91 %
100%
100%
95%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
91 %
100%
100%
98%
100%
100%
100%
100%
100%
100%
100%
87%
91 %
100%
100%
95%
98%
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Patient # 7

Patient # 8

Patient # 9

Patient # 10

Patient # 11

Patient # 12

INTERACTION GROUP
Behavior
Pre-test
100%
Identification
Articulation
87%
Processing
16%
41 %
Content
Performance
25%
Mean #7
|
53%
Identification
100%
Articulation
87%
Processing
91 %
Content
83%
58%
Performance
83%
M ean# 8
60%
Identification
50%
Articulation
Processing
91 %
91 %
Content
66%
Performance
Mean # 9
71 %
4 0%
Identification
1
Articulation
25%
Processing
|
33%
58%
Content
|
Performance
j
50%
41 %
M ean# 10
J
6 0%
Identification
12%
Articulation
Processing
8%
25%
Content
25%
Performance
j
26%
Mean # 1 1
j
Identification
1
100%
Articulation
|
37%
Processing
8
50%
41 %
Content
f
41 %
Performance
jj
M ean# 12
|
53%
I G r a n d M ean |
5 4 .5 %

|

Post-test
100%
87%
16%
50%
25%
55%
100%
87%
91 %
83%
5 8%
83%
60%
5 0%
91 %
91 %
66%
71 %
4 0%
2 5%
3 3%
5 8%
5 0%
41 %
6 0%
12%
17%
25 %
25%
27 %
100%
37%
50%
41 %
41 %
53%
55%
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Patient# 13

Patient # 14

Patient # 15

Patient# 16

Patient # 17

Patient# 18

CONTROL GROUP
Pre-test
1
Identification
6 0%
Articulation
62%
Processing
51 %
Content
43%
Performance
43%
M ean# 13
51 %
Identification
100%
Articulation
75%
Processing
58%
Content
6 6%
Performance
58%
Mean # 14
71 %
Identification
80%
Articulation
12%
Processing
51 %
Content
60%
Performance
60%
M ean# 15
J
52%
Identification
i
80 %
Articulation
j
25 %
Processing
I
91 %
Content
|
83 %
Performance
|
93 %
M ean# 16
I
74%
Identification
I
60 %
Articulation
8
62 %
Processing
f
44 %
Content
g
43 %
Performance
|
3 3%
M ean# 17
48%
Identification
80%
Articulation
62%
Processing
60%
Content
I
36 %
Performance
|
36 %
Mean # 1 8
g
54 %
G r a n d M ean 1 5 8 .3 3 3 %

|

Post-test
80%
62%
51 %
43%
43%
55%
100%
75%
58%
66%
58%
71 %
80%
12%
51 %
60%
60%
52%
80%
25%
91 %
83%
93%
74%
60%
62%
44%
43%
33%
48 %
80%
62%
60%
36%
36%
54%
59%
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Appendix I
Statistical Analyses on Seclusion Hours.
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Group R
Training
Training
Training
Training
Training
Training
Training
Training
vtrwxarmnrtaai/’tJ.'immfuranwattTrm
Total Trc.
Interaction
Interaction
Interaction
Interaction
Interaction
f
Interaction
Interaction
Interaction
Total Trc.
Control
Control
Control
Control
Control
Control
Control
Control
Total Trc.
G. Total T c .

Subject
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8

PreTest Cl
0
0
0
0
0
0
0
7.250
7.250
0
0
0
0
0
42.500
38.420
3.420
84.336
0
0
0
0
0
0
0.500
11.160
11.660
103.246

Post Test C2
0
0
4.670
0
0
0
0
0
4.670
0
0
0
0
4.250
1.000
0
0
5.250
0
0
0
0
0
3.000
1.250
0
4.250
14.170

Totals ->
Tr.s
0
0
4.670
0
0
0
0
7.250
Tr ..= 11.920
0
0
0
0
4.250
43.500
38.420
3.420
Tr ..=89.590
0
0
0
0
0
3.000
1.750
11.160
Tr ..=15.910
T= 117.420
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Analysis of Seclusion Data (Repeated Measures) Summary Table
Source
SS
df
Between Subjects 1448.999
Rows
239.110
(R -l) = 2
S/R
1448.999
R( n- l ) = 2l
Within Subjects
1786.597
Columns
165.283
(C -l) = 1
R xC
516.671
(R-1)(C-1) = 2
SC/R
1152.772 R (n-l)(C -l) = 21
Total
3235.596
47

MS
119.555
69.000

Fobt
Fr = MSr/MSs/r =1.733

165.283
Fc = MSc/MSSc/r =3.011
258.336 Frc = MSrc/MSsc/r =4.706
54.894

1. 1 / C I S T2r.s= l/2[(4.670)2 + (7.250)2 + (4.250)2 + (43.500)2 + (38.420)2 +
(3.420)2]= 1736.238
2. 1/nC S I T 2 r = l/(8*2) [(11.920)2 + (89.590)2 + (15.910)2] = 526.349
3. 1/nR 1 S T 2 .c = 1/(8*3) [(103.246)2 + (14.170)2] = 452.522
4. 1/n 1 1 T2 rc = 1/8 [(7.250)2 + (4.670)2 + (84.336)2 + (5.250)2 + (11.660)2 +
(4.250)2] = 921.064
5. 1 1 1 X 2 rci= [(7.250)2 + (4.670)2 + (42.500)2 + (38.420)2 + (3.420)2 +
(4.250)2 + (l.OOO)2 + (0.500)2 + (11.160)2 + (3.000)2 + (1.250)2] = 3522.835
6. T2/nRC = (117.420)2/(8*3*2) = 287.239
7. Between Subjects:
1/C 1 1 T2r s - T2/nRC = 1736.238 - 287.239 = 1448.999
8. Rows:
1/nC 1 S T 2 r - T2/nRC = 526.349 - 287.239 = 239.110
9. S/R:
1/C 1 1 T2r s - 1/nC 1 S T 2 r = 1736.238 - 287.239 = 1448.999
10. Within Subjects:
1 1 1 X 2 rci - 1/C 1 1 T2r>s = 3522.835 - 1736.238 = 1786.597
11. Columns:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

53
1/nR E X T 2 c - T2/nRC = 452.522 - 287.239 = 165.283
12. R x C:
1/n E X T 2 rC- - 1/nCX X T2 r - 1/nR E X T 2 c + T 2/nRC =
921.064 - 239.110 - 452.522 + 287.239 = 516.671
13. SC/R:
X X X X2 rcj - l/C E X T 2r.s - 1/n X E T2 rc + l / n C X X T 2 r = 3522.8351736.238 - 921.064 + 287.239 = 1152.772
14. Total:
1 1 X X2 rci - T2/nRC = 3522.835 - 287.239 = 3235.596
15. Critical Values of F:
(a) Fr (df 2,21, p= 0.01) = 5.78; retain Fr
(b) Fc (df 1,21, p= 0.01) = 8.02; retain Fc
(a) Frc (df 2,21, p= 0.01) = 5.78; retain Frc
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